In this study relationship between drought tolerance and the stomata density of melon leaf was investigated. Twenty melon genotypes consisted of cultivars and landraces collected in Turkey were used as plant materiel. Plants were grown in a growth chamber and water stress was imposed at the three true leaf stages. The experiment was completed when the plants were 48 days old. Responses of genotypes to the water stress were investigated by using stomata density, shoot damage visual score (1-5), plant fresh and dry weight, leaf area, membrane injury index (MII) and relative water content (RWC). The results showed that the correlations between the "stomata density in control plants" and reductions in "shoot fresh and dry weights", "membrane injury", "relative water content" and "visual appearance scale" of drought plants vs. control plants were significantly important. The studies indicated that more tolerance to drought is less stomata density in leaf in control conditions. This property could be useful parameter in order to screen large melon plant material (genetic germplasm) for their drought tolerance at early plant growth stage. The only "one" parameter can be use to reduce large number of genotypes for later detail investigations.
INTRODUCTION
In arid and semi arid regions, drought is an important factor limiting yield of cultivars. Drought stress, which is a natural stress, has the highest percentage with 26% part when the usable areas on the earth are classified in view of stress factors. Drought stress occurs when the available water in the soil is reduced and atmospheric conditions cause continuous loss of water by transpiration on evaporation. One possible way to ensure future food needs of the increasing world populations should involve a better use of water by the development crop varieties which need less amount of water and more tolerance of crops to drought (Sankar et al., 2008; Shao et al., 2006) . Water stress tolerance is seen in all plant species but its extent varies from species to species. Difference morphological, physiological and biochemical characters confer drought resistance (Mitra, 2001) . Among the morphological characters, stomata are specialized epidermeal structures that control the exchange of water and carbon dioxide between the plant and atmosphere (Bergmann, 2004; Xu and Zhou, 2008) . Water use efficiency depends upon the stomata regulation. The rate of transpiration can be regulated by the stomata density and regulation of stomata opening. Reduction of stomata frequency and size could be used in obtaining water stress resistance (Mehri et al., 2009) .
Effective screening methods must evaluate performance at critical developmental stage, be completed rapidly, use small amounts of plant material, and screen large numbers of plants. Such screening methods must be incorporated into breeding programs to facilitate meaningful genetic improvement (Longenberger et al., 2006) .
Melon is one of the vegetables that largely grown in hot and dry regions. There is a big variability in melon genome with regard to tolerance to drought. It is possible to exploit this variability in breeding programs to develop new resistant cultivars.
The aim of this study was to investigate relationship between drought tolerance and the stomata density in the leaves of the melon. We would like to search the parameter that can be used at early plant growth stage. It should be reliable and useful for reducing the number of large genotypes in screening of drought tolerance for later detailed screen works.
MATERIAL AND METHODS
In order to determine the relationship between drought tolerance and stomata density in melon plants, 20 melon genotypes were used (Table 1) . Plants were grown in a growth chamber with day and night temperatures of approximately 24 and 18°C, respectively, and relative humidity in the range of 60 to 70%. Seeds were germinated in a mixture of peat: perlite in 2:1 ratio. After 21 days sowing, seedlings were transferred to plastic pots containing mixture of peat: perlite of 2:1 ratio. Two weeks later, at three leaf stage drought treatment started and day by day decreased watering and the plants were exposed to terminal drought. Control plants were watered adequately. The experiment was completed when the plants were 48 days old. Responses of the genotypes to drought were investigated by shoot (leaves and stem) damage symptoms using visual appearance scale (1-5), stomata density, plant fresh and dry weight, leaf area, membrane injury index and relative water content. Genotypes were classified according to the severity of leaf damage symptoms by using a 1-5 symptoms scores (Kusvuran et al., 2007) . Relative water content (RWC) and membrane injury index (MII) were measured according to Turkan et al. (2005) .
The control plants without stress were used for stomatal investigation. The leaf stomatal density was expressed as the number of stomata per unit leaf area (number of stomata mm -2 ). Two plants from each genotypes were used for determination of stomata number. The 4 th leaf from base of the control plants was used. Stomas were counted in lower epidermal part of the leaf at 400× magnification under a light microscope system by the procedure described by Rousselle (1992) and Abak et al. (1996) . For each leaf sample 4 microscopic observations were made and average of 4 readings were used.
The relationships between the stomata density in control plants and reduction in drought vs. control plants for the above mentioned parameters were investigated and following formula used for calculations.
Reduction in drought plants vs. control plants = (control-drought)/control*100
RESULTS

Relationship between "Stomata Density in Control Plants" and "Reductions in Shoot Fresh and Dry Weights of Drought Plants vs. Control Plants"
There was significant linear relationships between stomata density in control plants and shoot fresh (r=0.595**) and dry weight (r=0.673**) losses in drought plants vs. control plants (Fig. 1 ). It could be mean that under the control conditions without stress, some melon genotypes which have higher number of stomata have higher losses of shoot weight in drought condition (genotypes 252 and 40 are typical susceptible) ( Fig. 1 and Table 2 ). Or vice versa, under the control conditions, some melon genotypes which have less number of stomata have less losses of shoot weight in drought condition (genotypes 196 and 159 are typical tolerant) ( Fig. 1 and Table 2 ).
Relationship between "Stomata Density in Control Plants" and "Reduction in Relative Water Content (RWC) in Drought Plants vs. Control Plants"
There was a significant linear relationship between stomata density in control plants and relative water content (RWC) (r=0.617**) losses in drought plants (Fig. 2) . It could be mean that under the control conditions without stress, some melon genotypes which have higher number of stomata have higher losses of RWC in drought condition (genotypes 252 and 40 are typical susceptible) ( Fig. 2 and Table 2 ). Or vice versa, under the control conditions without stress some melon genotypes which have less number of stomata have less losses of RWC in drought condition (genotypes 196 and 159 are typical tolerant) ( Fig. 2 and Table 2 ).
Relationship between "Stomata Density in Control Plants" and "Shoot Damage in Drought Plants"
There was a significant linear relationship between stomata density in control plants and shoot damage (r=0.584**) in drought plants (Fig. 3) . It could be mean that under the control conditions without stress, some melon genotypes which have higher number of stomata have higher shoot damage in drought condition (genotypes 252 and 40 are typical susceptible ones) (Fig. 3 and Table 2 ). Or vice versa, under the control conditions without stress, some melon genotypes which have less number of stomata have less shoot damage in drought condition (genotypes 196 and 159 are typical tolerant) ( Fig.  3 and Table 2 ).
Relationship between "Stomata Density in Control Plants" and "Membrane Injury in Drought Plants vs. Control"
There was a significant linear relationship between stomata density in control plants and membrane injury in drought plants vs. control plants (r=0.524**) (Fig. 4) . It could be mean that under the control conditions, some melon genotypes which have higher number of stomata have higher membrane injury in drought plants vs. control plants (genotypes 252 and 40 are typical susceptible ones) ( Fig. 3 and Table 2 ). Or vice versa, under the control conditions without stress, some melon genotypes which have less number of stomata have less membrane injury in drought condition (genotypes 196 and 159 are typical tolerant) (Fig. 4 and Table 2 ).
Relationship between "Stomata Density in Control Plants" and "Reduction in Leaf Area of Drought Plants vs. Control Plants"
There was an insignificant linear relationship between stomata density in control plants and reduction in leaf area of drought plants vs. control plants (r=0.339) (Fig. 5) . It could not be mean that under the control conditions, some melon genotypes which have higher number of stomata have higher reduction in leaf area of drought plants vs. control plants (Fig. 5 and Table 2 ).
DISCUSSION
Drought stress in the melon genotypes caused significant reductions in fresh and dry weight of shoot, RWC, membrane injury and lesser extend in leaf area in comparison to their control plants. The decrease in total dry weight may be due to the considerable decrease in plant growth, photosynthesis and canopy structure as indicated by leaf senescence during drought stress (Pan et al., 2003; Sundaravalli et al., 2005; Sankar et al., 2008) . The membrane injury index (MII) as a measure of protoplasmic tolerance allows the evaluation of the ability to maintain the integrity of the cell membrane at low water potentials. Tolerant genotypes were those that present the lowest membrane injury index when submitted to the electrolyte leakage test.
The leaf stomata is a pivotal controlling the exchange of CO 2 and water vapor, although such processes may be affected by many environmental variables including light, water status, temperature and CO 2 concentration. Under water stress, photosynthesis limitation can result from both stomata and non stomata effects, depending on drought intensification and species (Boyer, et al., 1997; Xu and Zhaou, 2008) .
Plants can endure drought conditions by avoiding tissue dehydration, while maintaining tissue water potential as high as possible, or by tolerating tissue water. Stomatal behavior and density measurements have the advantage of being rapid, requiring little space and allowing precise control of environmental conditions. In general, tolerant cultivars efficiently decreased their water loss by means of the reduction in stomata density, dimensions and area and consequently avoid dehydration effects. According Mehri et al. (2009) , drought tolerant wheat genotypes have less stomata and sensitive genotypes have more stomata.
CONCLUSION
The results indicated that melon genotypes showed significant relationships between "stoma density in control conditions" and "reductions in shoot fresh and dry weight, relative water content (RWC), membrane injury (MII) and shoot visual damages (1-5 scale classes) in drought plants vs. control plants". However, there was no good correlation between "stomata density in control plants" and "reduction in leaf area of drought plants vs. control plants". The studies in the experiment showed that more tolerance to drought is less stomata density in leaf in control conditions. This property could be useful parameter in order to screen large melon plant material (genetic germplasm) for their drought tolerance at early plant growth stage (48 days old). The only "one" parameter can be use to reduce large number of genotypes for later detail investigations. Of course it could be less expensive, less labor and less time consuming. 
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